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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR117(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 16 
August 2007 has been entered. 

2. Claims 1-4, 6, 7/9, 11-14, 16-23, and 26-30 are pending in this application. 

Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(aHd), which 
papers have been placed of record in the file. 

Claim Objections 

4. Claim 26 is objected to because of the following informalities: "the ratio E i/En is 
E|/E| is in the range" should be corrected to read -the ratio E|/Eii is in the range-. 

Appropriate correction is required. 

Response to Arguments 

5. Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new grounds of rejection. 
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Claim Rejections ■ 35 use § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

A.patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the 
. prior art are such that the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 1-4, 6, 7, 9, 12, 16, 18-23, 27, 29 and 30 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Akiyama, US PGPub. No. 2003/0184704 A1 
in view of Hinata, US PGPub. No. 2001/0020985 A1 (cited in a previous Office Action). 

9. Regarding claims 1-3 . Akiyama discloses a flexible flat panel display comprising: 
a. an electro-optical medium (liquid crystal layer 109), 
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b. a first substrate (107), 

c. a display substrate (1 04) positioned coplanar witli said first substrate, 

d. a first spacer and a second spacer (108) positioned between said first 
substrate and said display substrate, with said first substrate, display substrate 
and first and second spacers defining a cell structure for containing said electro- 
optical medium; and 

e. a first layer (105) positioned substantially coplanar and adjacent to the first 
substrate, located between the first substrate and the electro-optical medium 
(Akiyama, Fig. 9B). 

10. Specifically, Akiyama discloses the first and display substrates (104, 107) to have 
a thickness of 0.1mm (H [0095, 0106]), and the first and second layers (101, 105) to 
have a thickness of from ^^im to 150|jm (H [0078, 0082, 0094]), which overlaps the 
claimed range for the thickness of the first and second layers. 

1 1 . Akiyama fails to disclose the first substrate to have a modulus of elasticity 
smaller than 1.5 GPa, and fails to expressly disclose the first layer to have a modulus of 
elasticity, Ei, larger than the modulus of elasticity. En, of the first substrate. 

12. However, Hinata discloses a flexible flat panel display comprising a first substrate 
(4), wherein the first substrate has a modulus of elasticity smaller than 1.5 GPa (Hinata, 
Fig. 5), Specifically, the first substrate (4) of Hinata has a modulus of elasticity of 

# 

between 1x10^ and 1x10° N/m^,'Or between 1x10"^ and 0.1 GPa, and preferably 7x10® 
N/m^ or 7x1 0'^ GPa (Hinata, H [0026]). 
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1 3. Hinata also discloses a first layer (8a) positioned coplanar and adjacent to said 
first substrate (4), wherein the first layer has a modulus of elasticity larger than said first 
substrate (4). Specifically, the first layer (8a) of Hinata is disclosed to be formed of 
polycarbonate, polyester or polysulfone (Hinata, (H [0070]), which has a larger modulus 
of elasticity than that of the first substrate (4) of Hinata, as discussed above. 

14. Therefore, it would have been obvious to one of oi-dinary skill in the art at the 
time the invention was made to include the substrate of Hinata in the display of 
Akiyama, in order to prevent the formation of bubbles in the display (Hinata, U [0008- 
0081]). 

1 5. Regarding claims 4 and 12. claim 1 is unpatentable over Akiyama in view of 
Hinata as discussed above. Akiyama further discloses one or more layers (103, 106, 
206) positioned substantially coplanar and adjacent to an upper and/or lower surface of 
said first substrate (107) and display substrate (106) (Akiyama, Fig. 13B). 

16. Regarding claim 6. claim 1 is unpatentable over Akiyama in view of Hinata as 
discussed above. Akiyama further discloses the first layer (105) to be positioned nearest 
to the electro-optical medium and the first substrate (107) to be positioned furthest from 
the electro-optical medium (Akiyama, Fig. 9B, e.g.). 



17. Regarding claim 7 . claim 1 is unpatentable over Akiyama in view of Hinata as 
discussed above. 
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1 8. Akiyama fails to expressly disclose the first layer to have a modulus of elasticity, 
Ei, larger than the modulus of elasticity, En, of the first substrate, and thusly fails to 
expressly disclose the ratio Ei/Eii to be larger than 20. 

19. However, Hinata discloses the first layer (8a) to be a plastic film consisting of, for 
example, polycarbonate, polyacrylate, or polyether sulfone (H [0070]). Said first layer as 
disclosed by Hinata would thereby have a modulus of elasticity, E|, of from 2 to 2.5 GPa, 
which would be larger than the modulus of elasticity. En, of the first substrate (i.e. 7 x10" 
^ GPa) (II [0026]), and the ratio E|/Eii of the layers as disclosed by Hinata would 
therefore be over 285, which is larger than 20.. 

20. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include the substrate of Hinata in the display of 
Akiyama, in order to prevent the formation of bubbles in the display (Hinata, U [0008- 
0081]). 

21 . Reoarding claims 9 and 27 . claim 1 is unpatentable over Akiyama in view of 
Hinata as discussed above. Akiyama further discloses the first substrate to be bendable 
into a radius of curvature of from 50 to 150mm (Akiyama, TJ [0135]), which is included 
within the claimed ranges. 

22. Regarding claim 16 . claim 1 Is unpatentable over Akiyama in view of Hinata as 
discussed above. Akiyama further discloses the cell structure to define a cell gap 
between the first substrate and display substrate (Akiyama, Fig. 2B, e.g.). 
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23. Regarding claims 18 and 20 . claim 16 is unpatentable over Akiyama in view of 
Hinata as discussed above. Akiyama further discloses the flexible flat panel display to 
be configured to bend in a curvature, as discussed under claim 9 above. 

24. Akiyama fails to expressly disclose ensuring a relative cell gap variation to be 
equal to or smaller than 5%, or in the range of from 5% to 0.1%. 

25. However, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to minimize any variation of the cell gap (i.e. hold the relative 
cell gap variation to be zero) in a flexible flat panel display adapted to bend in a 
curvature, such as one taught by Akiyama in view of Hinata, since it would have been 
well known to one of ordinary skill in the art at the time the invention that a variation of 
the cell gap causes undesirable display effects in a liquid crystal display device. 

26. Regarding claim 1 9 , claim 18 is unpatentable over Akiyama in view of Hinata as 
discussed above. 

27. Specifically, Akiyama discloses a cell gap having a thickness d, a first substrate 
having a thickness h of 0.1mm, first and second spacers having a distance L between 
them, and a radius of curvature R of from 50 to 150mm (Akiyama, Figs. 2B, 9B, 15, 30B 
e.g.;1I[0095, 0106, 0135]). 

28. Akiyama fails to expressly disclose the relative cell gap variation to satisfy the 
claimed expression. 

29. However, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have the relative cell gap variation satisfy the claimed 
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expression in the device of Akiyama in view Hinata, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Alter, 105 USPQ 233. 

30. Regarding claim 21 . claim 1 is unpatentable over Akiyama in view of Hinata as 
discussed above. Akiyama further discloses a plurality of first and second spacers (701 ) 
positioned between first and second substrates defining a plurality of cell structures 
there between (Akiyama, Figs. 30A,B). 

31 . Regarding claims 22 and 23 . claim 1 is unpatentable over Akiyama in view of 
Hinata as discussed above. Akiyama further discloses the first substrate and display 
substrate to be transparent (H [0103]). 

32. Regarding claims 29 and 30 . Akiyama discloses a flexible flat panel display 
comprising: 

a. an electro-optical medium (liquid crystal layer 109), 

b. a first substrate (107), 

c. a display substrate (1 04) positioned coplanar with said first substrate, 

d. a first spacer and a second spacer (1 08) positioned between said first 
substrate and said display substrate, with said first substrate, display substrate 
and first and second spacers defining a cell structure for containing said electro- 
optical medium; and 
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e. a first layer (105) positioned substantially coplanar and adjacent to the first 
substrate, located between the first substrate and the electro-optical medium, 
wherein the first layer has a thickness of up to 80% of the total thickness of the 
first substrate and the first layer, and 

f a second layer (1 01 ) positioned substantially coplanar and adjacent to the 
display substrate, wherein the second layer has a thickness of up to 80% of the 
total thickness of the display substrate and the second layer (Akiyama, Fig. 9B). 

33. Specifically, Akiyama discloses the first and display substrates (104, 107) to have 
a thickness of 0.1mm (^ [0095, 0106]), and the first and second layers (101 , 105) to 
have a thickness of from Ipm to 150pm (TJ [0078, 0082, 0094]), which overlaps the 
claimed range for the thickness of the first and second layers. 

34. Akiyama fails to disclose the first substrate to have a modulus of elasticity 
smaller than 1.5 GPa, and fails to expressly disclose the first layer to have a modulus of 
elasticity larger than that of the first substrate. 

35. However, Hinata discloses a flexible flat panel display comprising a first substrate 
(4), wherein the first substrate has a modulus of elasticity smaller than 1.5 GPa (Hinata, 
Fig. 5). Specifically, the first substrate (4) of Hinata has a modulus of elasticity of 
between 1x10* and 1x10° N/m^, or between 1x10'® and 0.1 GPa, and preiferably 7x10® 
N/m^, or 7x10"^ GPa (Hinata, [0026]). 

36. Hinata also discloses a first layer (8a) positioned coplanar and adjacent to said 
first substrate (4), wherein the first layer has a modulus of elasticity larger than said first 
substrate (4). Specifically, the first layer (8a) of Hinata is disclosed to be formed of 
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polycarbonate, polyester or polysulfone (HInata, (fl [0070]), which has a larger modulus 
of elasticity than that of the first substrate (4) of Hinata, as discussed above. 

37. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include the substrate of Hinata in the display of 
Akiyama, in order to prevent the formation of bubbles in the display (Hinata, T| [0008- 
0081]). 

38. Claims 11, 13, 14 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Akiyama in view of Hinata, as applied to claim 1 above, and further in 
view of Hinata et al., US Pat. No. 6,812,974 B1 ("Pat. '974," cited in a previous Office 
Action). 

39. Regarding claim 11 . claim 1 Is unpatentable over Akiyama in view of Hinata as 
discussed above. 

40. Akiyama fails to expressly disclose the display substrate having a modulus of 
elasticity in the range of from 1 .3 to 0. 1 GPa. 

41. However, Pat. '974 discloses a liquid crystal display device comprising a 
supporting member (i.e. display substrate) (37) of synthetic rubber (Pat. '974, Fig. 5; col. 
12, lines 28-47). The synthetic rubber substrate as disclosed in Pat '974 is functionally 
equivalent to the silicone rubber substrate as disclosed by Hinata, and would therefore 
have a modulus of elasticity of from 1 x 10"^ to 0.1 GPa. 
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42. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include a transparent display substrate having a 
modulus of elasticity of from 1x10'^ to 0.1 GPa, as taught by Pat. '974, as a display 
substrate in the flexible flat panel display device of Akiyama in view of Hinata, in order 
to prevent the formation of a distortion pattern in the liquid crystal device (Pat. '974, 
Abstract). 

43. The references fail to expressly teach the display substrate to have a modulus of 
elasticity of from 1 .3 to 0. 1 GPa. 

44. However, the range for the modulus of elasticity of the display substrate as 
taught by the combination of Akiyama, Hinata and Pat. '974 overlaps the claimed range 
at 0.1 GPa. 

45. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to form the first substrate so as to have a modulus of 
elasticity of from 1 .3 to 0.1 GPa, in view of the display substrate as taught by the 
combination of Akiyama, Hinata and Pat. '974, since it has been held that in the case 
where claimed ranges overtap ranges disclosed by the prior art, a prima facie case of 
obviousness exists. See MPEP § 2144.05. 

46. Regarding claims 13 and 17. claim 1 is unpatentable over Akiyama in view of 
Hinata as discussed above. Akiyama further discloses a second layer (101) positioned 
substantially coplanar and adjacent to the display substrate (104), wherein the second 
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layer is positioned nearest the electro-optical medium and the display substrate is 
positioned furthest from the electro-optical medium (Akiyama, Fig. 9B). 

47. Akiyama fails to expressly disclose said second layer to have a modulus of 
elasticity, Em, and said display substrate to have a modulus of elasticity, Eiv, where said 
Bill is larger than Eiv. 

48. However, Pat. '974 discloses a second layer (22b) positioned substantially 
coplanar and adjacent to the display substrate (37), wherein the second layer has a 
modulus of elasticity larger than that of said display substrate. Specifically, Pat. '974 
discloses that it is preferable for the supporting member (i.e. display substrate) (37) to 
be more flexible than the second substrate (i.e. second layer) (22b), i.e. have a modulus 
of elasticity smaller than that of the supporting member (i.e. display substrate) (Pat. 
'974, col. 12, lines 43-55). 

49. Pat. '974 also discloses the second layer to be a plastic film consisting of, for 
example, polycarbonate, polyacrylate, or polyether sulfone (Pat. '974, col. 6, lines 38- 
41 ). Said second layer as disclosed would thereby have a modulus of elasticity, Em, of 
from 2 to 2.5 GPa, which would be larger than the modulus of elasticity, Eiv, of the 
display substrate as discussed under claim 1 1 above. 

50. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include a second layer positioned substantially coplanar 
and adjacent to the display substrate, wherein the second layer has a modulus of 
elasticity larger than that of said display substrate, as taught by Pat. '974, in the flexible 
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flat panel display device of Akiyama in view of Hinata, in order to prevent the formation 
of a distortion pattern in the liquid crystal device (Pat. '974, Abstract). 

51 . Regarding claim 14 .. claim 1 3 is unpatentable over the combination of Akiyama, 
Hinata and Pat. '974 as discussed above. 

52. Akiyama fails to expressly disclose the ratio Em/Eiv to be larger than 20. 

53. However, Pat. '974 discloses the second layer to be a plastic film having a 
modulus of elasticity of from 2 to 2.5 GPa, as discussed under claim 13 above, and the 
display substrate to have a modulus of elasticity of from 1x10"^ to 0.1 GPa, as 
discussed under claim 1 1 above. Pat. '974 thereby discloses the ratio of Eiii/Eiv to be 
larger than 20, overlapping the claimed ranges. 

54. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the ratio Eiii/Eiv to be larger than 20, as taught by 
Pat. '974, in the flexible flat panel display device of Akiyama in view of Hinata, in order 
to prevent the formation of a distortion pattern in the liquid crystal device (Pat. '974, 
Abstract). 

55. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Akiyama in view of Hinata, as applied to claim 1 above, and further in view of Nakanishi, 
6,750,844 B2 (cited in a previous Office Action). 
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56. Claim 1 is unpatentable over the combination of Akiyama and Hinata as 
discussed above. 

57. Akiyama fails to expressly disclose the ratio E|/Eii to be from 2 to 20. 

58. However, Nakanishi discloses a flexible flat panel display device wherein a first 
flexible substrate is placed coplanar to another flexible substrate, wherein the modulus 
of elasticity of a first flexible substrate (i.e. En) is from .001 % to 100%, preferably 
0.001 % to 10%, of the modulus of elasticity of another flexible substrate (i.e. E|) 
(Nakanishi, H [0046]), thereby teaching a ratio of the modulus of elasticities E|/Eii to be 
from about 1000 to 1, and preferably from about 1000 to 10. The range as disclosed by 
Nakanishi overlaps the claimed range. 

59. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have a ratio of the modulus of elasticities to be from, for 
example, from about 1000 to 10, in the device of Hinata, so that the first layer can easily 
follow the flexing of the first substrate (Nakanishi, H [0046]). 

60. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Akiyama in view of Hinata and Pat. '974, as applied to claim 13 above, and further in 
view of Nakanishi. 

61 . Claim 1 3 is unpatentable over the combination of Akiyama, Hinata and '974 as 
discussed above. 

62. Akiyama fails to disclose the ratio Em/Eiv to be from 2 to 20. 
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63. However, Nakanishi discloses a flexible flat panel display device wherein a first 
flexible substrate is placed coplanar to another flexible substrate, wherein the modulus 
of elasticity of a first flexible substrate (i.e. Eiv) is from .001% to 100%, preferably 
0.001 % to 10%, of the modulus of elasticity of another flexible substrate (i.e. Em) 
(Nakanishi, H [0046]), thereby teaching a ratio of the modulus of elasticities Em/Eiv to be 
from about 1000 to 1, and preferably from about 1000 to 10. The range as disclosed by 
Nakanishi overlaps the claimed range. 

64. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have a ratio of the modulus of elasticities to be from, for 
example, from about 1000 to 10, in the device as taught by the combination of Hinata 
and Pat. '974, so that the second layer can easily follow the flexing of the display 
substrate (Nakanishi, H [0046]). 

Cited Prior Art 

65. Any prior art already made of record and not relied upon is considered pertinent 
to applicant's disclosure. 

i. US PGPub. Nos. 2001/0005255 A1 and 2001/0038435 A1 teach 
that it would be known to reduce cell gap variation in a display device. 

Conclusion 

66. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew P. Lawson whose telephone number is 571- 



Application/Control Number: 1 0/531 ,215 Page 1 6 

Art Unit: 2871 

272-9795. The examiner can normally be reached on Monday through Thursday from 
8:00am to 6:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David C. Nelms, can be reached at 571-272-1787. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 

* 

published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

Matthew P. Lawson, 
Examiner 

MPL 



